Summary. The 
Introduction
The ability of PMSG to induce multiple ovulations has led to the widescale use of this hormone for stimulating superovulation in cattle for the purpose of embryo transfer and preservation (see Gordon, 1975 , for review). The larger the dose of hormone administered the greater is the ovarian response and the greater is the variability in response (Folley & Malpress, 1944; Gordon, Williams & Edwards, 1962; Lamond, 1970;  Mauléon, Mariana, Benoît, Solari & Chupín, 1970; McGaugh & Olds, 1971; Gordon, 1975) . Many authors have reported wide individual variations in ovarian response both in heifers and lactating cows when injected with a standard dose of PMSG (Rowson, 1951; Gordon et al, 1962; Hafez, Sugie & Hunt, 1963; Scanlon, Sreenan & Gordon, 1968; Gordon, 1975; Newcomb, 1976) . Many authors, including Baker (1973) and Polge & Rowson (1973) , have suggested that at least part of this variability in response may be caused by variation between batches of PMSG in their ability to induce superovulation.
It is known that when heifers are treated with FSH, those preparations which contain sub¬ stantial amounts of LH will stimulate follicular growth to a degree which is comparable with that obtained with higher doses of the more purified FSH preparations (Laster, 1972) . PMSG has FSH and LH biological activities (Cole, 1936; Bangham & Woodward, 1966; Gospodarowicz, 1972) and this has led to the suggestion that the ratio of these components in different batches of PMSG may affect ovarian response (Lamond, 1970) . Stewart, Allen & Moor (1976) , using rat testis radioreceptor assays to measure FSH and LH activity, found no significant difference in the FSH:LH ratios of 6 batches of commercially available PMSG (Folligon: Intervet Laboratories, UK). Schams et al (1978) , using similar radioreceptor assay methods, found similar FSH:LH ratios in 3 other batches of PMSG (Intervet Int. Ltd, Oss, The Netherlands). Although Stewart et al (1976) 
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The total gonadotrophic potencies of 3 distinct master batches of Folligon (Intervet Laboratories, UK) were measured by a rat ovarian weight bioassay (Fevold, 1937) using the second international standard of serum gonadotrophin (2nd IRF-PMSG) as the standard. The FSH-like and LH-like activities of the 3 batches were measured by rat testicular radioreceptor assays using highly purified human pituitary FSH and LH preparations as radiotracers and as standards (Stewart et al, 1976) . Each batch of PMSG had been stored at -20°C until used or assayed and each dose of PMSG for injection into animals was reconstituted in 10 ml physio¬ logical saline (9 g NaCl/1) immediately before injection into the gluteal region. The results in Table 2 show that the higher dose of PMSG gave a substantially increased response in the number of ovulations and follicles, but there was no clear evidence of a dose effect in the proportion of follicles present in the ovaries. (Stewart et al., 1976 ). Surprisingly, the error variance between animals was not significantly greater than the variation within animals, perhaps reflecting the erratic response of the animals in the two treatments. This suggests that blocking in this type of experiment is not really advantageous.
Discussion
As was expected from earlier studies the higher the dose of PMSG administered the greater was the ovarian response. However, the dosage did not affect the proportion of follicles present in the ovaries and the reduction in the numbers of ovulations at the second treatment could not there¬ fore be attributed simply to an increase in numbers of non-ovulating follicles because although there was a significant increase in the proportion of follicles present at the second treatment there was no absolute increase. The reduction in total ovarian response at the second treatment was therefore attributable to a decrease in the number rather than the proportion of ovulations.
Reduction in the ovarian response of cattle to repeated superovulation treatments has been recorded by several authors (Willet, Buckner & McShan, 1953; Dziuk, Donker, Nichols & Petersen 1958; Hafez, Jainudeen & Lindsay, 1965; Saumande & Chupin, 1977) . Ovulation rate also declines in sheep with consecutive PMSG treatments, an effect which appears to be cumu¬ lative but which is partly overcome by treating ewes at alternate cycles (Clarke, 1973 (Conti, Harwood, Hsueh, Dufau & Catt, 1976) although the inhibition of response is temporary, lasting only 5-7 days (Hsueh, Dufau & Catt, 1977) , i.e. a much shorter time than the 51-day interval between treatments in our experiment.
An explanation of the reduction in ovarian response to repeat PMSG treatments in the present, and other, reports is difficult in view of findings which indicate that antibodies to PMSG are unlikely to be formed when normal levels of PMSG are administered to cattle (Nakahara, Yamauchi, Kataoka & Kaneda, 1964; Schams et al, 1978) or sheep (Clarke, 1973 (Papkoff, 1978 The observation that there was no difference in response according to the day on which PMSG was injected, when treatment was initiated between Days 9 and 12 after oestrus, supports previous findings (Newcomb & Rowson, 1976; Greve, 1976 ) that when PMSG is injected in the mid-luteal phase, after Day 8, there is no significant effect of day of treatment on response.
Although in the present experiment the lowest ovarian response was obtained with the batch of PMSG having the lowest total gonadotrophin potency, the differences were not significant (see Table 2 ). The finding of non-significant differences in FSH : LH ratio between batches supports the finding of Stewart et al (1976) and Schams et al (1978) and also the suggestion that it is unlikely that the variation in response which occurs between animals treated with PMSG is due to differences in the FSH :LH ratio of the PMSG preparations used (Stewart etal, 1976) .
The results of this experiment indicate that treatment of heifers with the three different batches of standard commercial preparations of PMSG did not appear to be the cause of the variation in ovarian response.
